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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
phosphorescent pigment having a high initial luminance, 
retaining luminance recognizable with the naked eye for 
a long time from evening to dawn, being chemically 
stable and being water-insoluble and having light 
resistance and to provide a method for producing the 
same. 



SOLUTION: This pigment is obtained by sintering a 
composition consisting essentially of SrC03. AI2O3, 
H3BO3, EU2O3 and DyjOj in the presence of carbon(C) 
and/or hydrogen(H) and is represented by the formula: 
Sr(AIB)^On; EuDy (m is 2, 3 or 4; and n is 4, 5, 6, or 
7). It is desirable that this composition contains 
30-70wt.% SrC03, 20-65wt.% AI2O3, 3-12wt.% H3BO3. 
0.4-1. Owt.% EU2O3 and 0.4-1 .Owt.% Dy203. 



COPYRIGHT: (C)1998,JPO 



(i9)H*Bww/? (jp) (12) ^ H ij^ 1^ ^ ^ (A) mmmitim'^mm^ 

#Pi¥10- 168448 

mVAma ¥JtKlO^(1998) 6 ^238 



(5i)inta° wmmn f i 

C0 9K 11/64 CPM C0 9K 11/64 CPM 



»«3B«D«7 OL 6 H) 







(71)WISA 


596180799 












8 ^(1996) 12^ 16 B 










(72)36M# 
















(74) A 





(54) mm<o^wi mim^^zf^(D9m^m 



(57) [^»?3j 

m^^m S r CO, . A 1 2 O, , H, BO, . 
Eu2 O, *5J:tFDy,0, ^i£^^^^^)•i:•t-5M^'^ 

(c) *3<to5/*yt{*;*<ig (H) o#ftT-ej^ 

Jg-rSr tiCj;oT#e>*Xfc. r (AIB).O 
„ ;EuDy (Sitf-. mJ42. 3, 4-T?fct), nti4. 
5. 6, 7-e$>S) -C^fc>$iT.5ii:Sr#mi-f-5S3t 
«!|sf„ mmm^<iSO(Dm^\-t. S r CO, 0/iV^L7 
0S*%. A I2 O3 ;552 0^£V^l.6 5m^%. H, B 

0, ^S3/iV^bl 2Sfi%. Eu2 O, ;5S0. 4^j:V^b 

1. 0a*%4oJ:?^Dyj O, *5o. 4/j:V^bl. OS 



(2) 

1 

[!i#fFfS^<D$sia] 

IW^^l] S r CO, , A U O, . H, BO, , 
EU2 O, *5<};t5Dy2 O, i^m^^t-T^m^^ 

sr, mm (c) *3<tt;«/'*fc«7k^ (h) (o^^y^m 

^•rsr t(Cj:oT#P>tu/c, S;S r (AIB).O 
„ ;EuDy m(*2, 3, 4-r?fo>). ntt4, 

2 J tfrlE*aj5g<fe®«^>i^ S r C O, AS 3 0 
:'£V^L70Sa%x A 1, O, dJ2 0:^^:V^l.6 saS 10 
%. H, BO, ;6S3/j:V^Ul 2m»%. Eu^O, *i 

0. 4;'iV>Ll. 0Sa%*3j;tPDy, O, ASO. 4t£ 

v^ b 1 . 0 sa%T?fo5»;*:s 1 mm,(ow^mno 

im^msj S r CO, . A 1. O, . H, BO, , 
Eu, O, iSXXfDyz O, ^iSi^m.^^ t-f-^W^^m 

©#ffiT{c. mm (C) *5j;05/*;fctt*^ (H) <dW 
itT-Cl 0 0 O^feVNbl 5 0 0° C-ei ;feV^b5^KgE 

/^-rs r t t-t-5ft*« 1 2 iB«(D^^M 

!|sFo§a3t;^iEfe„ 20 

W=?1-&L, mm (C) *;J:t5/*fctt7k* (H) 
T-ei 0 0 0)^^V^L1 5 0 0° ct?i /iv^L5^rasi^ 

[^*3®5] SrCO, ; 3 0:^C^^L5 Om*%. A 

1, O, : 4 0/£V^L6 5S4%. H, BO, ; 8f£\i^ 

Li2afi%. Eu2 o, ; 0. 4/iv>Li. oa*% 

*5j;t^Dy, O, ; 0. 4/£V^b0. 7a:S%;5>e>/j:2> 
i&m'^Sr. mm (C) 43J:05/*fc«7K* (H) <D#^S 30 
T-ei 0 0 Oi^jrv^bi 5 0 0" c-ei/iv^b5^rasiJ^ 
S-yrT#e>tb;r;:. S;S r (A 1 6)40, lEuDyt? 

m^me} SrCO, ; 5 o/j:v>L7 oa*%. A 

1, O, ; 2 0 JfeV^U4 5fi»%, H, BO, ; 3jfcV'> 
L5fifi%, Eu, O, ; 0. 6JfeV>L0. 9fifi%i3 
<tO«Dy, O3 0. 6:feV^Ll. 0 S4%cr)iSa^S;'^S:. 

(C) *5<};05/*fctt;*cS (H) ®#^ET-t?l 0 0 
0;teV^bl 5 0 0'' Ct?l /^V^L5Wra^6ife$-frT#^> 

S;S r (A 1 6)204 ; EuDy-C^*3$^x5 40 

in^^ii SrCO, ; 4 03fe^^L7 oas%> A 

I2O, ; 2 CiVbS Omft%. H, BO, ; 4f£\/^ 
L7S4%, Eu, O, ; 0. 5/£V>bO. 9fifl:%d3 
i;t^Dy2 O, ; 0. 5!iCV^L0. 9a4%<Dffifie«fe 
Sr, (C) isXXfy-^tci-i^m (H) ©#?ST-ei 
0 0 0'iev^u 1 5 0 0° c-ei j^iV^Ls^Ki^s^^-Brr 

#f>4^fc, S;Sr (A1B),0, :EuDy-C«ip$ 

i^m<omm^£m.m} 50 



iRppg^^l 0-168448 

2 

[0 0 0 1 3 

[0 0 0 23 

mM<Dmmi =Be*> ^^tajtsft uTta. c a s ; b 

i> CaSr;Bi, ZnSlCUx ZnCdS:Cu 

3 o5>:^cv^L3^rae*i:^<^ mmm-r^(Dmmm^ 

«3fc«i:) (#fP^2 5 4 3 8 2 5-^<2t$R# 

fig) o MAI 2 O4 -e^^^jT.^it-a- 

■t;4-v'^, ^^V^J^. -T^/Hf-^A, v'XT' 

yHf!?A, /W7'5^!;:^^(Dtf>CDie^_h07c^Sri^PLT^i 

[0 0 0 33 

-rti:t>ib. ^m^x •? mmnm^ms. 1 0 m c d /m^ 

(15w<D^^fl-, 2 0 cmO£g«l*>P>Siaflgi<H 5 5> 
•So ^>1£^ra^S3^iV^b4^rai:a■5 *il5{cj; 
1 0;^cv^Ll l^{c/j:tbtf. r<D«e?l5©g>tM)|sfH^BS 

[0 0 0 43 -trt?, ^DWff^ASjas 
[0 0 0 53 

f>ttTV''-SS r A 1 2 O4 : Eud*:!^^ (B) SrA^r 



3 

ni/r>A (Dy) ^Ath^:Lt\^X^ . fj::^-mB^f^ 
A 1 2 O3 . H3 BO3 > E U2 O3 *5J:T/Dy2 O3 

tk* (h) (r>^^r'x^m^'r^^t\cxox'^tb>ivfz.. 

r (A 1 B) . 0„ ; EuDy (^4^. mtt2, 
3, 4-efc»9. nti4, 5, 6, "C^ibSn 

(O^^t^. SrCOa ;5S3 o/cCV^L? Ofii%. A 
1 2 O3 ;65 2 0 3iCVNL6 5aS%. H3 BO3 ;65 3/^v^ 
L12a»%. Eu2 O3 ;^»50. 4/.CV^Ll. Ofi»% 

*5j:T^Dy2 O3 ;^5 0. Oa»%-efc5r 

[0 0 0 7 J ^yt. ;$:%5g^;l<fc^^«. S r CO3 . A 1 

2 O3 . H3 BO3 ^ Eu2 O3 43i:i;^Dy2 O3 

b6SS%<OTir h VcO#«ET(-. (C) :}3i:U?/ 

-i^fcl^^m (H) (0#:fST-Cl 0 0 0:^eV^Ll 5 0 0" 
C 1 /j:V^ L 5 I^WiSi^-r ^ r t S!c t -r 5 -L|B^>t 

[0 0 0 8J *fc. :*:^M{-<tn«. 

fct^TK^ (H) (D#«ETt?l 0 0 O^^V^Ll 5 0 0° C 

[0 0 0 9] ^fc. 7^5IMf-<J:H«. SrCO, ;30 
;^^V^b5 OfiS%. AI2 O3 ; 4 0/cCV^L6 5Jlfi 

%. H3 BO3 ; 8;^cv^bl 2fi4%. Eu2 O3 ; 

0. 4/^V^bl. 0MM%^XXJ^Uy2 Oz ;0. 4 

v^Lo. 7a»%;&^^/£^«a^i^Sr. mm (C) *5J:t;? 
/:^:rc:(^7K^ (H) o#^ET"C 1 0 0 0 ^^v^b 1 5 0 0 
° C■T?l/^V^L5^Hj^^$^T#fci^fc. r (A 
1 B) . O7 ; EuDy-eS;b$i^5^^SrW^^•r5 

[00103 :^^m\^Xiv\i^ S r CO, ; 5 0 

/j:VNU7 0SS%. AI2O3 ;2 0:feV^b4 5fia 

%. H3 BO3 ; 3^^v^U5fi»%. Eu2 O3 ; 0. 

6/^V^bO. 9S*%*5J:U5Dy2 O3 0. G^^^V^b 

1. Ofi*%om^i^^. (C) :|3i:U?/^fcti* 
* (H) (D#:&T-ei 0 0 O/^V^bl 5 0 0° C-T?l;^^ 
V^L5^ra;^^$:'^-C^§?>ttfc. r (A 1 B) 2 O 

[0 0 113 *fc. S r CO, ; 4 0 

3^^V^b7 OfiS:%. A 1 2 O3 ; 2 0/^V^L5 Ofifl: 

%. H3 BO3 ; 4/^v^b7fifi%. Eu2 O3 ; 0. 

5/cCV^b0. 9a»%:j3J:TJ^Dy2 O3 ; 0. 5?SV^b 
0. 9fi»%omj*4^^. mm (C) :^J:TJ^/^f::(^7K 



(3) 10-168448 

4 

m (H) (0#ftT-ei 0 0 O^jrV^Ll 5 0 0" CCl/^ 
V^b5^raj^^^'*"C#e>i^fc. r (A 1 B) 3 O 

[00123 

<ff*9i, 2iB«<D^?g>r(^^eg(*. *:M^?g<^m 
ytmm<r)m:^m^t lt. s r CO3 . a 1 2 03. Hb 

10 BO3 . Eu2 O3 *5j:U?Dy2 O3 Sr-g-tfrtSr^ 

i^) . AI2 03 (^>fkT/^^) . H3 BO3 m 

m . Bu2 O3 (^>ft:^-tit:°!:7A) *5i:U?Dy2 O 
:65M^b<. r^-e(ii^^lSfcrPp:W±. ^?*b<(*?^:M 

r (A1B),0„ ; EuDy(^>fk#^-e^^$H^^ 
[0 0 1 33 ^COS r (A 1 B) . On ; EuDy<D>fk 

[0 0 1 43 <mJkm3mm<o^m>:i<omm\t.^ ±m 

30 f»*^l*5j:i;?2|B«(OS r (A1B)„0„ ;EuD 

ffli^ (H3 BO3 ) ^itAy)\z.m^MKi'^o mm:^ h 
xni^^r^M (srcos) \-tm{z.7b^nxmmi.m\:^<n 

t>^^mc7^ti. M(cm^ffe(-^bT2/^V^b6fi»% 

T^^>ss*f-r5o ^^mwi-^t. m^<Dmm\^^m^r, 

40 4^(;ibT^:8^(cAtt. l!,Kmwm\^x^^mWi~^o :^ 

[0 0 1 53 ^bT. ^^mwvmt^orc^m^^<r>m^ 
t$<D/^:y#(c. m^^<DAoti/i-y^-^Athmm{^x 

ffiv^S(c^^l-r^o r^o^t^^-e:^(D4^^cA^^-c. 100 

0^fcV^bl 5 0 0*' C<Ol^m<Om.M. »^b<(*12 0 
0^c^V^bl 3 0 0** Ce. 1 ;^^V^b5R#M<0|Sffl<^^ 
M> ^9F^b<f^*^3^Meit^^^'fr-5o ^co^. 

50 ^^T-eSEte^'^Tt.^vv j^)!g;65?^Tbfce>g^?^SP 



(4) 



10-168448 



Sr (A 1 B) . O. ;EuDy (m, ntttiFsB© 

[0 0 16] <^-^^A^m<o%m>^<o^m\t.. 

i:V)—MM&^ir\'tiS I (AIB).O. ;EuDy(0 

/*ytf**^ (H) <D#iiT-ei 0 0 0/<CV^Ll 5 0 0 
" C-ei^iV^L5RtMgl^$*-5t,<DT?fcSo :i<DXo 

[0 0 1 7] <ft*55IE«®5gBJ>rcDS r (A 1 

^<om^^m:i>-m^wi&-r^s r (a i b) , 04 ; e 

u D y (Dit^^-r^m^T^W^m^X fJ «v^:j^ ^0«» 
[0 0 1 83 <i»*3S 6 15^(0511^ >r<DS r (A 1 

b) . o, ; EuDy<Dit^^-Qm^-r^m^m.n\^. 
m\^. ^(om^f^m*^±7&(omT^s r (ai b) 4 o 

, ; EuDy0^t;^^t?«^■f-^S^®J|S|•J;>JSv^«S, 
[0 0 1 93 <»^3g7|Btt<©%gg>r<OS r (Al 

B) , O. ; EuT)y<Dit^^-vmmi-?>m^mp^ti. 
±m<o-y/\^~-K^^-r^w^mns r (a 1 b) . o 

(Al B) 4 O7 ; EuDyO^iftcoAv^MSrWii-^to 



* [0 0 2 0] 

<mMm l>SrCO, Sr3 9M&%. A 1 2 O, 5 
Ofi»%, H, BO, S-10fi»%x Eua O, S:0. 
4 7M4%, *5j:0!Dy2 O, SrO. 5 saiyod^fj'fc 

10 -C*P<^'f tcAtt-C. 1 2 5 0 ± 2 0° C(OilSiW(Om.AX 
S^MJtSFS r (A1B)4 07 ;EuDySr#fc„ iKD 

[0 0 2 1] <mi^m2>s I CO, Sr5 7ma%> A 

I2 O, Sr3 8fiS%. H, BO, *3. 5fia%, E 
uj O, ^0. 7M&%. Dya O, SrO. 8a:S%*> 

tmm^£^mKxi^v~>^K^^-r:s>mytmms I (a 

1 B) 2 O4 ; EuDySr#;fc<. #f>iT.fcg)tffiJ|SKOff 

[00 2 2] <mmm3 > S r CO, Sr 5 3 SS%> A 
Is O, 4-4 lfiS%. H, BO, Sr4. 5SS%. E 
O, SrO. 6Si%s D y, O, SrO. 9fia%*^ 

30 1 |^1l|;fc:^jfe(::T^^ y -^^y^/v-J^^^-TS^^W 
)|SFS r (A1B),06 ; EuDySr#fco #e>4^fc^ 
>t«)|sf(^»«<^5li£^Jl i:l^«!^j:>^&(crjB)^bfcc 
[00 23] < JttSE^J 1 >m^mi^^ LfcMA 1 2 O 
4 ; E u D y (D 5 *>f^«6<)^£ («;*:#J*<li^t!!, N« 

[00 24] <ittJE«aJ 2 >miS©«3feM)|Sf ( 0*-5^ 5 ?/ 

40 [002 5] 

[«13 




0-168448 



<Jt wr*-. /L> 


P3 M ( m c d / m ■ ) 




if n — > 


yjv- • 


itt^M 1 
N 5! ^ 


it US W 2 
N L 






19. 650 


18.560 






1 0 


656 


\ , Qfi8 


947 


401 


314 


3 0 


228 


276 


334 


114 


106 


6 0 ( IH) 


no 


104 


162 


48 


51 


1 2 0 ( ZH) 


56 


40 


83 


21 


27 


1 8 0 ( 3H) 


37 


23 


53 


13 


16 


2 4 0 ( 4H) 


26 


16 


38 


8 


IS 


3 0 0 1 5H} 


21 


12 


30 


B 


9 


3 6 0 ( 6H) 


18 


B 


24 




7 


4 2 0 ( 7H} 


IS 


7 


20 







4 8 0 < 8H) 


11 


6 


16 







5 4 0 ( 9H) 


10 


5 


14 






6 0 0 (lOR) 


9 


5 


1 Z 






6 & 0 (IIH) 


8 


4 


ID 






7 2 0 (12H) 


7 


4 


9 






7 8 0 {13H] 


6 


3 


8 






8 4 0 (14H} 


5 


3 


7 






9 0 0 (ISHl 


5 


3 


7 






9 6 0 (16H) 


4 


3 


6 







[0026] <mMm4 >mMm i 

(CAttT. 1 2 5 0±20° C©ieH«)®a-C^3^W 

[0 0 2 7] <mmm5>mMm2-Q%hivrt.i^v~> 

[0 0 2 8] <^J£^aj6 >II^S^J3-C»t.i^fc^9'y->^ 40 

mmi tmm^£:^m\^xmmvtco &.±(Dm^i^m^m 
2 i^i^-to 

[0 0 2 9] 
[«2] 



(6) 



^ { ^ Pol) 


( m c d * ) 




^ P 5 


m&&m 6 
r ;v - • 


vn fte 
■tyj wi pW HI 


10. 709 


24. 330 


22.372 


1 n 


aoi 


1.311 


1.138 


o U 


275 


337 


4QI 


K. r\ f 1 Hi 


132 


125 


194 


i ^ U ^ 611J 


68 


49 


101 


1 on/ Q n 1 


4B 


28 


53 




32 


21 


46 


3 0 0 ( bn) 


26 


15 


37 


3 a U I on} 


22 


11 


29 


4 ^ U t f H J 


19 


10 


25 


4 o U ^ 0 n i 


13 


g 


20 


5 4 0 1 9n} 


12 


8 


IT 


6 0 0 tlOH] 


11 


7 


IS 


8 6 0 (IIH) 


10 


6 


13 




9 


6 


12 


7 8 0 (13II) 


8 


5 


11 


8 4 0 fl4H) 


8 


5 


10 


9 0 0 (15HJ 


7 


4 


9 


9 6 0 (16H) 


7 


4 


a 



10 



20 



10-168448 
10 

[0030] iJt±(D<t 5 'iS*xfc#'tt«r=ft-rS?^5IM® 
^JRiJSdS^^tL. ;*:5t5COH]JSiJifeir t 
[003 1] 

e> ^c^^^M^«5&iiI^^:*^b•Ct>aS;a•t- 
Sr^:^5-e#So it*«4<D5l|g{cJ;^xfJ, —a 



